The eutectic compositions and temperatures were determined in a series of mixtures type HCOOK+MeX and HCOONa+MeX (where Me = Li, Na, K, Rb, Cs, and X = C1, Br, I). Moreover, a detailed map of the accessible portion of the liquidus area in the system K + , Na + /HCOO , CI , showing the isotherms up to 300 °C, was drawn.
We recently referred on a series of binary and reciprocal ternary systems containing alkali thiocyanates 1 : according to our investigation program on the properties of low melting salts, alkali formates were then to be taken into account.
Concerning the latter, we measured first the heat and entropy of fusion of HCOOK and HCOONa both cryometrically and calorimetrically 2 , and found (as the mean values between the data by the two methods) AHi = 2,825 and 4,075 cal/mole, and ASf = 6.39 and 7.68 cal/deg-mole, respectively: these figures were used to calculate the ideal curves drawn in Fig. 1 and 2 . In the present paper the liquidus curves of the mixtures formed with the same formates and 14 alkali halides, and the reciprocal system K + , Na + /HCOO~, Cl~ are discussed.
Experimental
As usual, we employed a visual method, the details of which were reported in a previous paper 3 . The following chemicals (dried by heating under vacuum) : C. Erba RP LiCl; K & K LiBr; C. Erba RP sodium and potassium formates, chlorides, bromides and iodides; high purity Merck Rb(Cl, Br, I), and 99.9% Schuchardt Cs(Cl, Br, I) were used.
Results

1.
As far as we know, no previous systematic investigation was carried out on the liquidus curves of Between formate melting points and eutectic temperatures the ideal curves (whenever lying far enough from the experimental ones to avoid confusion in the graphs) were also drawn 4 . With regard to the brandies rich in formate, it may be noted that: a) in both series HCOOK + MeX and HCOONa + MeX the experimental data deviate negatively (with respect to ideality) when Me = Li, and positively when Me = Cs; b) X being the same, in each series the deviations proper to the systems containing Na, K, Rb halides are generally intermediate between those of the homologous systems containing Li and Cs salts.
The most evident exception to the latter regularity is given by the mixtures HCOOK + Rb (Cl, Br, I) , for which the anomalously large positive deviations from ideality are probably to be ascribed to the formation of remarkable amounts of mixed crystals (anyhow, nearly parallel events were already observed in the KCNS + MeX mixtures 1 ). On the contrary, the formation of mixed crystals in the remaining systems ought to be insignificant (as our previous cryometric measurements proved, e. g., for 
AT.
The qualitative dependence of the eutectic compositions, arjieX.E* u P on ^e difference Ar = r^ -or rMe + -, respectively for the mixtures containing K or Na formate, is shown in Fig. 3 (cationic radii, in Ä, by JANZ 5 ).
2. The topology of the liquidus area in the reciprocal ternary system K + , Na + /HCOO~, Cl~ was so far unknown.
Solid-liquid equilibria were first taken along the sides and diagonals of the composition quadrilateral: however, 300 °C could never be exceeded, since the stability of the melts became unsatisfactory at higher temperatures. The results are summarized in Table 2 .
Nineteen offdiagonal cuts, for which the compositions of the starting mixtures, the added components and the characteristic points are reported in Table 3 , were then studied. The collected data (covering approximative^ 12% of the liquidus area) were employed to draw the map in Fig. 4 , where the projections of the cuts, the isotherms at 180, 200, ..., 300 °C and the curves of simultaneous crystallization are put into evidence. It may be noted that the eutectic at 176 °C observed along the tenth "cut [which is starting from the congruently melting compound 3
HCOOK-HCOONa
(point m in Fig. 4 ) and moving towards the KCl corner] represents a "saddle" in the eutectic valley connecting the ternary eutectics A and C : as a consequence the projection of this very cut onto the map should act as a triangulation line in the system.
Moreover, the fact that in the exchange reaction:
HCOOK + NaCl = HCOONa + KCl the heat effect at 298.16 °K [deduced from the heats of formation AH? (298.16 °K) 6 of the salts taken into account] was negative ( -2.973 kcal/mole) suggested to select the NW -SE diagonal as the principal one (and, obviously, as the second triangulation line).
The first, fourth and fifth crystallization regions, whose boundaries could be fully drawn, occupy 0.17, 2.98 and 1.57% of the liquidus area, respectively.
